Background and methods: The aim of this research was to analyze the psychometric properties of the Motivation and Learning Strategies Questionnaire-Short Form (MSLQ-SF), using exploratory techniques with university students. The sample was formed by 597 participants aged between 19 and 28 years old (M = 23.04; SD = 3.71), with 156 (26.1%) being male and 441 (73.9%) being female. The exploratory factor analysis was conducted using the FACTOR program. Results:
Introduction
Interest in the quality of learning in university education has increased in the last few years (Romero et al. 2010 ). Better conditions have been provided for the investigation of the learning process, since the pupil must open a strategies series to learn, to develop goals, to distribute resources, and to maintain their motivation. A main aim of higher education is to prepare the individual for transition into the world of work. Similarly to other stages of education, self-regulation is seen as an important prerequisite of quality learning, and this is indicated in current theories of learning (Lee et al. 1993 ). Although, as many authors have indicated, the hypothesis that higher educational level increases the production level of a country is not fulfilled (Neycheva 2016) , it is true that resources reverberate in a positive way in the student learning processes.
Diverse investigations exist about the study of motivation as an essential element to understand academic performance in the university field (Gandomkar et al. 2016; Oh et al. 2016) , and there is a consistent clear interest to know the diverse factors that can affect this process. If we start from the components that make up metacognitive learning, this indicates that the student should be able to check and mediate between their own personal intelligence and capacity. It is argued that a student always promotes and improves his/her motivation and learning strategies, particularly when he/she obtains an effective personal learning environment (Kassab et al. 2015) . Motivation is one of the most studied factors in psychology, due to its great potential to explain human behavior, as motivation influences certain actions, modifying their intensity and direction .
Various studies have revealed the relationship between learning, motivation, and teaching (Hall et al. 2016 ; Thomas and Muller 2016) , and there are many investigations that have focused on studies in the higher education field, as indicated (Angeli dos Santos and Ferreira 2016; Froiland and Worrell 2016) . Among the characteristics that make up this instrument is the evaluation of self-regulatory motivation and learning strategies, as well as management of the learning context by university students. The ability to learn has been established as one of the main objectives of university education. Strategies for learning have been associated with intercultural transferability (Tong et al. 2019 ), sports (González-Valero et al. 2017 Castro-Sánchez et al. 2019) , technologies (Virtanen et al. 2018) , or job insertion , among others.
Therefore, it is necessary to be provided with instruments and technical tools that are based on empirical evidence and are capable of extending knowledge and informing interventions in the context of higher education. Various tools in the present line of research have been validated for use in specific contexts around the world. For instance, Castañeda (2004) and Sabogal et al. (2011) have used the Inventory on Learning Styles and Motivational Orientation (EDAOM, according to its initials in Spanish) and produced Cronbach alpha values greater than 0.900. Pintrich (1988) applied the Motivational Strategies for Learning Questionnaire (MSLQ) and produced a reliability value of 0.750. Pintrich et al. (1993) later modified this same instrument, reducing it to 40 items and naming it Motivation and Learning Strategies Questionnaire-Short Form (MSLQ-SF), with Roces et al. (1995) then adapting it into Spanish and renaming it CEAM II (Learning and Motivation Strategies Questionnaire). Additionally, it was used by Riveiro et al. (2005) in an educational sciences sample, using only the motivational and strategies scale. Few studies have focused on the evaluation of the psychometric properties of the instrument at the Spanish-speaking level, specifically Sabogal et al. (2011) in Colombia, Ramírez et al. (2013) in Mexico, or more recently, Inzunza et al. (2018) in Chile.
In the global context (Venezuela, Czech Republic, or Malaysia), some authors, such as Rao and Sachs (1999) , Jakesöval and Hrbackova (2014), or Abdullah (2016) , carried out studies in primary and secondary education populations, looking for knowledge on performance, motivation, and learning strategies. Recently, Angeli dos Santos and Ferreira (2016) analyzed the EMAPRE-U reliability and its validity in Portuguese populations, and Thomas and Muller (2016) used the SMR-L in Austria. Furthermore, Hwang et al. (2019) adopted the Online Technologies Self-Efficacy Scale (OTSES).
The link between motivation and emotions and learning is closely related. However, as posed by Pekrun (2006) and Hall et al. (2016) , there are very scarce gauges to explore this relationship. Not much information has been found related to the motivation, learning, and resources in higher education. Accordingly, this area that the present paper focuses on is a fertile field for research, given that motivation intervenes in a direct way in learning dimensions.
Therefore, it appears that the nine-factor and three-dimensional model has not been sufficiently tested through exploratory techniques with university students. The aim of the study was to analyze the psychometric properties of the Motivational Strategies for Learning Questionnaire-Short Form (MSLQ-SF). It aimed to calculate the reliability of the instrument for the purpose of adaptation and application to the Spanish university population. For this purpose, an Exploratory Factorial Analysis (AFE) was carried out.
Materials and Methods

Participants
The sample was formed of 597 university students aged between 19 and 28 years old (M = 23.04 years; SD = 3719), with n = 156 being male (26.1%) and n = 441 being female (73.9%). The sample was stratified according to three cities where the participants were attending university: 103 in Granada (17.3%), 138 in Ceuta (23.1%), and 356 in Melilla (59.6%). With regards to the area being studied, 280 students in the sample were studying social sciences (46.9%) and 317 were studying health sciences (53.1%). The sample was obtained using simple random sampling. It is necessary to indicate that 28 questionnaires were excluded due to being incorrect or incomplete. The sample distribution and the sociodemographic data can be seen in Table 1 . 
Instruments
The present study used the Motivational Strategies for Learning Questionnaire-Short Form (MSLQ-SF) developed by Pintrich et al. (1993) . This questionnaire consists of 40 questions grouped according to three dimensions:
(a) Motivation scale: composed of items relating to task evaluation (Items 20, 26, and 39) and anxiety responses (Items 3, 12, 21, and 29). (b) Learning strategies: formed by developmental strategies (Items 4, 5, 22, 24, and 25), organizational strategies (Items 13, 14, 23, and 40), critical thinking (Items 1.6 and 15), and self-regulation (Items 16, 30, 31, 32, 34, 35, and 36 ). (c) Resource management strategies: structured according to time and study habits (Items 2.8, 17, 18, 33, and 38) , effort towards self-regulation (Items 7, 9, 11, 19, 27, and 28) , and guidance towards setting intrinsic goals (Items 10 and 37).
Participants responded on a Likert scale, which ranged between 1 and 5, where 1 = "never" and 5 = "always". Overall dimension scores were determined by summing the relevant items provided above.
Procedure
The questionnaires were administered outside of school hours by trained researchers who assisted the students with any queries. Students were assured that their responses would be kept anonymous and that all information provided during the course of the study would be used only for scientific purposes. Participants were not informed of the study aim in order to avoid insincere responses and to minimize as much as possible the effects of social desirability.
Data Analysis
In the present study, the psychometric properties (reliability and exploratory factorial analysis) of the measures were analyzed using the statistical software programs SPSS 22.0 for Windows and FACTOR Analysis 9.3.1 (Lorenzo-Seva and Ferrando 2006). Firstly, SPSS 22.0 was used to analyze the metric properties of each item through basic descriptive statistics (media, dispersion, kurtosis, and asymmetry). Secondly, FACTOR was used to examine the goodness of fit of the data, which is essential when establishing scale validity. This assessment was based on a number of recommended criteria (Bentler 1990; McDonald and Marsh 1990) . When conducting exploratory factor analysis, a polychoric matrix was used (Freiberg et al. 2013 ) alongside the minimum rank factor analysis extraction method (Ten Berge and Kiers 1991) . Following the assumption that the included factors were moderately correlated (Worthington and Wittaker 2006) , a direct oblimin rotation was also used. Goodness-of-fit indices such as the Kaiser-Meyer-Olkin (KMO) index that measures sample adequacy, the Comparative Fit Index (CFI), the Goodness of Fit Index (GFI), and the Root Mean Square Error of Approximation (RMSEA) were all used. Acceptable values for the KMO index were found between 0.05 and 1 as indicated by Suárez (2007) . The CFI and GFI indices are considered to show appropriate adjustment of the model when values are higher than 0.90 (Schumacher and Lomax 1996) . With regards to the RMSEA, a reasonable adjustment is considered to be indicated by values lower than 0.08 (Browne and Cudeck 1993) . Cronbach alpha coefficients were used to determine the internal consistency of the instrument and its different dimensions, with values higher than 0.700 being acceptable.
Results
In the first step of data analysis, descriptive statistics (Table 2) were calculated following the steps recommended by experts (Schmider et al. 2010) . The decision was made to remove Variable (V) 08, as it presented figures greater than 2.00 in the dispersion tests (asymmetry and kurtosis). Following this, the FACTOR Analysis program (Lorenzo-Seva and Ferrando 2006) was used with nine rotating factors entered. Bartlett's test, [12640.7 (df = 780; p = 0.000)], and the Kaiser-Meyer-Olkin (KMO) test (=0.955) were used to examine whether the sample came from populations with the same variance and whether the model presented a good match to the empirical data. The nine extracted factors explained 64% of the total variance; the CFI value was 0.96; the GFI was 0.99; the AGFI also obtained 0.99; and the Root Mean Squared Residual (RMSR) value was 0.019. All of these data indicated an excellent fit to the model. The assessment was based on several criteria as recommended by Bentler (1990) and McDonald and Marsh (1990) .
Four variables (V 10, V 27, V 38, and V 40) have been removed from Table 3 due to the fact that loading differences on these factors were less than 0.100. The final scale was formed by eight factors (Factor 1 was removed due to being formed by a single variable). The second factor was constituted by seven variables relating to self-regulation. A third factor was comprised of five variables all of which described the effort of self-regulation. A fourth factor related to anxiety responses and was formed by four variables. A fifth dimension was related to evaluation of the task and constituted three variables. A sixth factor described time and study habits and was formed by five variables. The seventh factor referred to organizational strategies and was formed by three variables. The eighth factor described critical thinking and was formed by three items. Finally, the ninth factor was constituted by five variables that corresponded to developmental strategies (Table 3) . The following shows the good fit of the questionnaire configuration (Table 4 ). The reliability coefficient of the questionnaire was 0.938. Following removal of Factor 1 due to it being described by only a single item, all variables obtained a Cronbach alpha with a value of α > 0.700. With regards to the various dimensions, acceptable alphas were obtained for the motivation scale (α = 0.779), learning strategies (α = 0.935), and resource management strategies (α = 0.878). As can be observed from Table 5 , the Cronbach alpha results were satisfactory both overall and for each of the factors and dimensions, with values of p > 0.700 being produced. Following examination of the Pearson correlation coefficients, it can be seen that almost all the factors presented a significant correlation with 99% certainty (p < 0.01). Results for Factors 2, 3, 6, and 9 stood out in particular, as values greater than 0.700 were observed. In addition to Factors 3, 6, and 9, Factor 6 related to Factor 7 and Factor 8 alongside Factor 9 are highlighted. All correlations were found to be positive and direct with a significance level of 0.01. Finally, the above dimensions and factors were equally correlated directly and positively, with all of them doing so at the level of 0.01 (Table 6 ). The greatest correlation strength was seen between the dimension describing learning strategies and the dimension describing resource management strategies (r = 0.862). 
Discussion
To establish motivation towards learning in the university context, it is considered essential to have questionnaires that reliably measure what they purport to measure. Thus, the main objective of the present study was to analyze the psychometric properties of the MSLQ-SF and to observe its adaptation and application to the social science and health Science university population of the University of Granada. The importance given to learning strategies will determine the cognitive resources used by students when they receive directed learning (Valle et al. 1998; Inzunza et al. 2018) .
The results obtained were satisfactory in terms of the Cronbach alpha coefficients produced. This was the case for the overall scale, as well as for the eight factors (after deletion of the factor describing guidance to set intrinsic goals) and the three dimensions. This suggests that the examined instrument is both valid and reliable for estimating motivation and learning strategies as part of a multidimensional model. To better understand the present findings, the contributions of Pintrich (2004) , Duncan and McKeachie (2005) , and Chacón-Cuberos et al. (2018) should be consulted in relation to the effects on motivation, learning, and administration of resources by university students. When a student participates in his/her own learning and takes a perspective of self-regulated learning, he/she becomes capable of setting goals, monitoring his/her learning, and controlling his/her motivation (Kassab et al. 2015) .
The motivation scale dimension maintained consistent results, with factors loading in a consistent manner. On the other hand, in the case of the learning strategies dimension, the influence of some variables was diminished, as can be seen with the administration of resource strategies variable. Despite this, the test had already been implemented extensively in the educational context with both secondary school and university students (Rao and Sachs 1999) and with Colombian students of health sciences (Sabogal et al. 2011 ). However, it had not been previously applied to a great extent in Spanish university populations.
As has already been mentioned, the obtained data supported the theory of learning motivation, presenting acceptable fit indices, and a good internal consistency and temporal stability, presenting values that exceeded 0.700, showing adequate reliability. It should also be noted that the data obtained suggest some issues that should be addressed in forthcoming studies.
This investigation found a high correlation between all dimensions, especially between learning strategies and resource management. We understand these results may be context specific. Similarly, the importance of motivation in the self-regulatory processes should be considered, supporting the results obtained by Ozan et al. (2012) and Sepúlveda et al. (2014) , who found associations between self-regulation and learning strategies in relation to self-efficacy and academic performance. Indeed, the research team supported the contemporary vision of crafting strategies that promote the creativity, engagement, and connection aspects of student learners (Van der Wal-Maris et al. 2018; Virtanen et al. 2018 ).
The findings showed elaboration strategies, organization, metacognition, and critical thinking, as well as effort and study habits to be positively inter-related. Strong relationships were found in the student sample between learning and resource management. Therefore, as proposed by Effeney et al. (2013) , it is probable that the correlations between cognitive-type learning strategies and the educational work done by students in their home can be used to inform strategies in their study routines and studying habits and act as essential factors of self-regulation. Evidence from this research shows that organizational strategies and time management are essential elements of academic achievement (Britton and Tesser 1991; Garavalia and Gredler 2002; Peck et al. 2018) .
Conclusions
Finally, the results obtained in this study make it possible to conclude that the Motivation and Strategies Learning Questionnaire-Short Version meets the technical specifications of validity and reliability for use with university students of social and health sciences. In conclusion, the main achievement of the present research is the adaptation and validation of a measurement instrument from the MSLQ, for use in the context of teaching-learning processes.
Certainly, it would be relevant to investigate the validity of the instrument's criteria by comparing it with another that has similar characteristics. This would be useful for establishing possible differences within other variables (e.g., gender, campus, course, etc.) .
Key limitations of the present study include the fact that it employed a self-report questionnaire within a relatively narrow sample of health sciences and social sciences students. A more inclusive sample may well have produced more reliable and informative findings.
